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The condensation of 3-n-propyl-4-amino-5-
mercapto-s-triazolo 1 with chloroacetic acid, a-
haloketone, benzoin, bromoacetaldehyde diethyl acetal,
2,3-dichloroquinoxaline, carbon disulphide, aromatic
carboxylic acids and aromatic carboxaldehydes
furnished in one-step the cyclic products, 3-n-propyl-
7H-s-triazolo[3,4-b][l,3,4]thiadiazin-6(5H)-one 2, 6-
aryl-3-n-propyl-7 H-s-triazolo[3,4-b ][l,3,4]thiadiazine 3,
3-n-propyl-6, 7-diphenyl-5H-s-triazolo[3,4-b] [1,3,4]-
thiadiazine 4, 3-n-propyl-7 H-s-triaolo[3,4-b HI,3,4]thia-
diazine hydrobrornide S, 3-n-propyl-5H-s-triazolo-
[3' ,4':2,3][1,3,4]thiadiazinv[5,6-b ]quinoxaline 6, 3-n-
propyl-s-triazolo [3,4-b] [1,3,4] thiadiaole-6(5H)-thione
7, 3-n-propyl-6-aryl-s-triazolo [3,4-b] [1,3,4 ]thiadiazoles
8 and 6-aryl-5,6-dihydro-3n-propyl-s-triazolo[3,4-b]
[1,3,4]thiadiazoles 9 respectively, on the basis of
elemental analysis and spectral data. The antibacterial
and antifungal activity of some of the compound have
also been evaluated.
In continuation of our earlier workl-6 on the
synthesis of condensed bridgehead nitrogen
heterocyclic systems, we report herein the
synthesis of s-triazolo-thiadiazoles 7·9 and s-
triazolo-thiadiazines'" derived from 3-n-propyl-4-
amino- 5-mercapto-s-triazoles ~ 1 and the biological
activity associated with them.
The required compound 3-n-propyl-4-amino-5-
mercapto-s-triazole 1 was prepared in 62% yield
by refluxing a mixture of n-butyric acid (30 mL)
and thiocarbohydrazide (10 g). The reaction of 1
with chloroacetic acid, p-phenylphenacyl bromide,
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benzoin, bromoacetaldehyde diethyl acetal and
2,3-dichloroquinoxaline yield 3-n-propyl-7 H-s-
triazolo [3,4-b] [1,3,4]thiadiazin~6(5H)-one 2, 6-
(o-biphenyl)-3-n-propyl-7 H-\'-triazolo [3,4-b]
[1,3,4] thiadiazine 3, 3-n-propyl-6,7-diphenyl-5H-
s-triazolo [3,4-b] [1,3,4] thiadiazine 4, 3-n-propyl-
7H-s-triazolo[3 ,4-b][ 1,3,4 ]thiadiazine hydro-
bromide S and 3-n-propyl-5H-s-triazolo [3',4' :2,3]
[1,3,4] thiadiazino [5,6-b] quinoxaline 6
respectively, in good yields.
The reaction of 1 with carbon disulphide in the
presence of ale. KOH, aromatic carboxylic acid in
the presence of POCI3: and aromatic
carboxaldehyde in the presence of p-toluene
sulphonic acid yields the expected products, 3-n-
propyl-s-triazolo [3,4-b] [1,3,4]thiadiazolo-6-(5H)-
thione 7, 6-aryl-3-n-propyl-s-triazolo [3,4-b]
[1,3,4]thiadiazole 8 and 6-aryl-5,6-dihydro-3-n-
propyl-s-triazolo [3,4-b] [1,3,4]thiadiazole 9
respectively (Scheme I) .:
The structures of compounds 2-9 have been
established by their IR and IHNMR spectral data.
Antimicrobial activity
The compounds 2,3 (RI = C6H8)' 4,6,7,8b (R2 =
m-CIC6H4) and 9a (R3 = P-02 N-C6H4) were
evaluted for their antimicrobial activity against
gram-positive Staphylococcus aureus, gram-
negative Escherichia coli -and Pseudomonas
aeruginosa and the fungus Candida albicans by
neat samples and serial plate dilution method 7•
The minimum inhibitory concentrationflvlfC) of
the compound 4 was found to be 1000 mg/mL
against E. coli and Ps. aeruginosa. Compound 2
showed activity against S. aureus and C. albicans;
Compound 3 (RI = C6Hg) and the compound 6
exhibited activity against E. coli and C. albicans
;Compounds 7 and 8 were found to be active
against Ps. aeruginosa and C. albicans.
The compounds showing neat activity may be
used for local application in the form of powder or
ointment provided further studies indicate absence
of toxicity following local application.
Experimental Section
TLC was run on silica gel G plates using
acetone-benzene (I: 3) as irrigant. Melting points
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are uncorrected. IR and 1HNMR were recorded on
a Hitachi 215 and Varian VXR-200 MHz
spectrometers, respectively.
3-n- Propyl-4-amino-5-mercapto-s-triazole 1. A
mixture of thiocarbohydrazide (10.6 g) and n-
butyric acid (40 mL) was heated under reflux for 6
hr and cooled in ice. The solid thus separated was
filtered, washed thoroughly with water and
crystallised from ethanol as colourless crystals,
yield 9.8 g (62%), m.p. 104° (lit.', m.p. 104°).
3-n-Propyl-7 H-s-triazolo [3,4-b] [1,3,4] thiadia-
zin-6(5H)-one 2. A mixture of 1 (1.58g, 0.01
mole), chloroacetic acid (0.95g, 0.01 mole) and
fused sodium acetate (0.82g, 0.01 mole) in
absolute alcohol (50 mL) was heated under reflux
for 6 hr, cooled in ice. The solid thus separated
was filtered, washed thoroughly with water and
crystallised from ethanol to give colourless
crystals, m.p. 170°, yield 1.38g (70%); IR: 1378,
1460 (sym. and asym. bendings of methyl and
methylene groups), 1548 (C-N stretching), 1620
(C=N), 1693 (C=O), 2856, 2920 (sym. and asym C-
H stretching of methyl and methylene groups),
3398 (N-H stretching), IHNMR 0.92 (3H, t, CH3),
1.67 (2H, sextet, CH2 adjacent to methyl group),
2.57 (2H, t, CH2, adjacent te triazole ring), 3.94
(2H, s, -CH2-CO-), 5.88 (IH,s,NH exchangeable
with D20) (Found: C,42.16; H,5.11; N,28.57;
S,16.40.C7HION4SO requires C,42.42; H,5.05; N,
28.28; S, 16.16%).
6-(p-Biphenyl)-3-~-propyl-7H-s-triazolo[3, 4-b]-
[1,3,4]thiadiazine 3. A mixture of 1 (1.58 g, 0.01
mole) and p-phenYIphenacyl bromide (2.75 g, 0.01
mole) in absolute ethanol (50 mL) was heated
under reflux on a steam-bath for 5 hr, cooled and
neutralised with aqueous potassium carbonate
solution. The solid thus separated was filtered,
washed thoroughly with water and crystallised
from ethanol to give colourless crystals, m.p. 182°,
yield 1.67 g (50%); IR: 710, 755, 825 (mono and
p-disubstituted benzene rings), 1515 (C-N
stretching), 1600 (C=N), 3030 (aromatic C-H
stretching) (Found: C,67.97: H, 5.16; N, 16.55; S,
9.68. C19H18 N4S requires C, 68.26; H, 5.39; N,
16.77; S, 9.58%).
3-n- Propyl-6, 7-diphenyl-5H-s-triaolo (3,4-b] [1,3,4]-
thiadiaine 4. A mixture of 1 (1.58 g, 0.01 mole)
and benzoin (2.12 g, 0.01 mole) in ethanol
(40 mL) was heated to get a clear solution and to
the hot solution was added 2NKOH solution (1.0
mL). The resulting mixture was refluxed with
constant stirring for about half an hour. The yellow
precipitate that separated out was filtered, washed
with water and crystallised from ethanol to give
colourless needles, m.p. 134°, yield 1.73 g (55%);
IR: 705,760 (monosubstituted benzene ring), 1580,
1600 (C=C), 1670 (C=N), 3040 (aromatic C-H
stretching), 3400 (N-H stretching); IHNMR
(CDeI3): 1.0 (3H, t, J=7.4Hz, CH3), 1.75 (2H,
sextet, J=7.4 Hz, CH2-CH3), 2.72 [2H, t, J=7.4 Hz,
CH2 adjacent to triazole ring), 5.97 (lH, s, N-H)
7.2-8.0 (lOll,m, aromatic protons) (Found: C,
68.44; H, 5.47; N, 16.52; S, 9.27. CI9H18N4S
requires C, 68.26; H, 5.39; N, 16.77; S, 9.58%).
3-n-Propyl-7 H-s-triazolo [3,4-b] [l,3,4]thiadia-
zine hydrobromide 5. A mixture of 1 (1.58 g,
0.01 mole), bromoacetaldehyde diethyl acetal
(1.97 g, 0.01 mole), cone. hydrochloric acid (1-2
drops) and isopropanol (100 mL) was heated under
reflux for about 6 hr. The reaction mixture was
cooled and the white solid, thus separated, was
filtered, washed with water and crystallised from
ethanol to give white crystals, m.p. 155°, yield
1.31 g (50%); IR: 1520 (C-N stretching), 1610
(C=N), 3380-3420 (hr, NH) (Found: C, 32.17; H,
4.28; N, 21.52; S, 12.38. C7H11N4SBr requires
C,31.94; H,4.18; N, 21.29; S, 12.16%).
3-n-Propyl-5H-s-triazolo[3 ',4' :2,3][1,3,4] thia-
diazino[5,6-b] quinoxaline 6. A mixture of 1
(1.58 g, 0.01 mole), 2,3-dichloroquinoxaline (1.99
g, 0.01 mole) and fused sodium acetate (1.64 g,
0.02 mole) in anhydrous ethanol was refluxed on a
steam-bath for 6 hr, cooled and the resulting solid
washed with water and crystallised from ethanol
giving yellow crystals, m.p. 136°, yield 1.56 g
(55%); IR: 760 (1,2-disubstituted benzene ring),
1520 (C-N stretching), 1600 (C=C), 1670 (C=N),
3050 (aromatic C-H stretching) (Found: C, 55.27;
H, 4.32; N, 29.34; S, 11.58. Ct3HI2N4S requires C,
54.93; H, 4.23; N, 29.58, S, 11.27%).
3-n- Propyl-s-triazolo [3,4-b] [1,3,41thiadiazo)e-6-
(5H)thione 7. Carbon disulphide (1.14 mL, 0.015
mole) was added dropwise with constant stirring to
a solution of j (1.58 g, 0.01 mole) in methanolic-
KOH solution (0.84 g in 50 mL). The reaction
mixture was heated on a steam-bath for 12 hr until
the evolution of H2S ceased. The reaction mixture
was concentrated to one-fourth of its volume, and
poured into ice and acidified with dilute
hydrochloric acid. The precipitate thus obtained
was filtered, washed with water and crystallised
from alcohol-water mixture (4: 1) to give colourless
crystals, m.p. 225°, yield 1.2 g (60%); IR: 1120
(C=S), 1510 (C-N stretching), 1620 (C=N), 3150
(N-H stretching) (Found: C, 36.28; H, 4.22; N,
NOTES 18S
28.31; S, 31.78. C6H6N4S2 requires C, 36.0; H, 4.0;
N, 28.0; S, 32.0%).
3-n-Propyl-6-(p-nitrophenyl)-s-triazolo[3,4-
b) [1,3,4)thiadiazole 8a, (Rz=NOz). A mixture of 1
(1.58 g, 0.01 mole) and p-nitrobenzoic acid (1.67
g, 0.01 mole) in POCl3 (10 mL) was heated on an
oil-bath at 120° for one hr. The reaction mixture
was cooled, poured onto ice and neutralised with
aqueous potassium carbonate solution. The solid,
thus separated was filtered, washed thoroughly
with water and crystallised from ethanol to give
colourless crystals, m.p. 135°, yield 1.53 g (55%);
IR: 820 (1,4-disubstituted benzene ring): 1350,
1530 (N02), 1510 (C-N stretching), 1590, 1600
(C=C and C=N), 3080 (aromatic C-H stretching);
IHNMR (DMSO-d6): 0.91 (3H, t, J=7.5 Hz, CH3),
1.78(2H, sextet, J=7.5 Hz, CH2-CH3" 2.97(2H, d,
J=7.5Hz,CH2 protons adjacent to triazole ring),
8.15 (2H, d, J=8.1 Hz, H-3' and H-5 '), 8.33 (2H,
d, J=8.1 Hz, H-2' and H-6') (Found: C, 50.14; H,
3.66; S, 10.78. C12H11N5S02,requires C, 49.83; H,
3.81; S,I1.07%).
Compounds 8b-d were prepared similarly and
their physical data are given in Table I.
6-m-Nitrophenyl-5,6-dihydro-3n-propyl-s-tria-
zolo[3,4-b) [1,3,4]thiadiaole 9a (R3 = NOl). A
mixture of 1 (1.58 g, 0.01 m01e) and m-
nitrobenzaldehyde (1.51 g, 0.01 mole) in dry
benzene was refluxed on a heating mantle for 10 hr
using Dean-stark apparatus. The reaction mixture
was then concentrated to half its volume and kept
in ice-bath. The solid, thus separated, was filtered
and crystallised from ethanol as yellow crystals,
m.p. 132°, yield 1.5 g (52%); IR: 730, 780, 900
(m-disubstituted benzene ring), 1352, 1537 (N02) ,
1590, 1610 (C=C and C=N), 3150 (N-H
stretching); IHNMR (CDCI3); 1.04 [3H, (two
overlapping triplets corresponding to the two
enantiomeric systems), CH3 protons], 1.80 [2H, m,
(two overlapping sextets corresponding to two
enantiomeric systems), CH2 protons], adjacent to
methyl groups), 2.81 [2H, (two overlapping triplets
coresponding to two enantiomeric systems), CH2,
protons adjacent to triazole ring], 4.50 (lH, s, N-
H); 7.5-8.8.(4H, m.aromatic protons), 8.75 (lH, s,
C6-H), (Found: C, 49.27; H, 4.28, S, 11.32.
C12HnN502S requires C, 49.48; H, 4.47; S,
11.0%).:
The physical data of other s-triazolo [3,4-
b][1,3,4]thiadiazoles 9 are given in Table I.
186
Ie
INDIAN J CHEM, SEC. B, FEBRUARY 1998
Table ~hysical data of compounds 8 and 9
C-6-aryJl m.p. Yield Mol. Found (%) (CaIc:d)
heterocyclic °C (%) formula
moiety C H N S
4-chlorophcnyl 135 55 C'2HIIN4SCI 52.11 3.78 20.38 11.87
51.80 3.96 20.14 11.51
2-pyridyl 125 60 CIIHIINsS 54.22 4.68 28.29 12.82
53.88 4.49 28.57 13.()6
3-pyridyl 140 65 CIiHIINsS 53.64 4.58 28.27 13.38
53.88 4.49 28.57 13.06
4-chlorophenyl 140 45 C'2HIlN4SCI 51.26 4.62 20.23 11.70
51.43 4.64 20.00 11.43
4-dimethyl- 190 48 C'4H,sNsS 58.37 6.39 24.48 11.24
aminophenyl 58.13 6.57 24.22 11.07
Phenyl 142 50 C12H'4N4S 58.72 5.46 22.53 13.25
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